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Generating computer graphics based on apparent object size
with different viewing distances
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In the information society of the 21st century, it is important that human beings comfortably coexist with
information systems through visual human interface. To realize better human interface in next generation
information systems, this paper proposes as a basic theory for human interface and communication a new type of
size called Subjective Size which measures the apparent size of an object in relation to different viewing distances.
In this paper, human interface means the bridge between the real world and imagery information space, which
is the structure of information in human brains induced from the real world through human senses.We applied a
psychophysical approach in estimating the relationship between subjective size (i. e., apparent size) and viewing
distance by measuring the apparent size of an object in relation to viewing distances. For this, we measured the
apparent size of an object from various viewing distances using discs and spheres as stimuli, and proposed a model
that relates viewing distance to apparent size. Finally, we tested the validity of the model (i. e., Subjective Size
Function) by an experiment that compared perspective images of real space through the subjective size function

with actual images of real space.
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Figure 1 Experiment set for measuring apparent size of the target disc by RAS.
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Figure 2 Image display system used for measuring apparent size of the target disc by RAS.
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Figure 3 The mesurement of relative apparent target disc sizes.
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Figure 4 Experiment set for measuring relative apparent size of the target sphere by RAS.
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Figure 5 Image display system used for measuring relative apparent size of the target disc by RAS.

EBE L AN R R R OKRE S idefke LTHE

HREIRIFE L AT B AL b E R B 2 EATTHET
botz. MRTLREDFER, L% 5Im oo
ETOWERT, RAOKRESBETOEEBOKRE S
LIIFBEICR LR > T

= I THlERRE, 1%/]\ ek & Fv CHEM TP,
L7z, Wil (2) 128020 ERIOKE

27

& (Rs) IFZRs(z)= —11.60z+107.86, iREFRERE=098,
—70, NEBEETEL L E &1 Rs(z) = —2898In(2)
+100.80, R*=099TH - 7.

B, P%ﬁ%%ﬂiw: LEOHEHERZOKERE
DFFHE L BRE WA ORI, EEoE (M
%, t =063, df =71, p>0A05) DREDER, AR
LHEBBDOON Lol TOMEL, HRRoEE



H A reaF i &5t

100
o
N
7}
2
c
% } *% { } » )
o **p<0.01
f' P ] Aok
3 @ Relative Apparent Size; p g
< — Standard Deviation; o
= 0 M Photo-realistic image
1 2 3 4 5
Viewing Distance(m)

K6 IHOMMHLERZOKE S ORIFERR
Figure 6 Mesurement of the relative apparent target
spheresizes.

K-S TADRZDORESICHET HEEEICENAL
e LARER TR LRV,

PibEps, NIBERZIREICB Y CHRCZ2M % 8
B35L, BESDNORUEROETTEREBG LR
LAHORKEETHRETAELTWEZEFHLNII R
7o, 502, HBEEBWAEEORME & ERE AW 2EEO
B B EEDN o122 Eh s, BRER A ZE/H
TIRREADSBEIND ZRTHRTREIEM L Tw
LR THIILBOFFELTFOL AL L TH L Wi
BELRWS L Bbhs.

INT TR HROBMEENLZRE S (BEK) &,

ANOFEHETHLANTORES (RZOKEE) Lo
ERPERBETICMEGEERLCEL. %L =R
TIREOHLIIH T2 REEERZORESIBEL
THOLBEILT A2 LT, SNETEINBAICEST
F D EEOL R OCHUEOE A TREE 25 & Bbh
L. F7, IOX) HBHRIE, FOREEINE TS
BOH L REIE> THEEEEZENTELLE
AbNb. ZZC, HIESNIEHORZOKRES LM
BBk & OBRD S RS SHEEED S,

4. EHMAZ LB (Subjective Size Function)

INFETT, BB L TEU L -ZRITIEEZ
OBMEDRZ DK E L DR EICIZEN R WTTRENE 2
Rzl 22T, \MofF>K& SOEFEENRE
FERAREE T2, BEECHT 2ROk XM
ThHEBHRE SEABEHZIRESS. 351,
ZOME FBWBEEROBREHVCREL, £
DEBHRE SEBEE > THEOKRE S ZIBET S
ZET, GEROBGEL D D XY ADIEZITEVELE
DEENPTEEIC RS EEZ LN,

ZZT, ERIOKRE (K3) &, HEsCEd2
MEEOHMN R RZOKREEEERL TS, —F, £

28

Vol.9 No. 1

BRIOKE (K6) (&, tREHEIN 2RO %
RAOKEEHELTWS. HIEOHEETIE, £H5
OHEELEHRTONHTL AR RE TR TE .
22T, HEE (o) TR IOKRE S
O ERL & L7

£(2)=(10-In(1+S,-z)+1)" (1)

ZOEEK X S (subjective size function) i,
FRBEEE N L ORI B A B e 1007 & L 7oA RY
BRZOREEOMETHS. 22T, SciTADR
AORESICHATHEEEOBRE 2 X TEEERE
(apparent size constancy coefficient). Az T, AE
BETIV (R 1) IEEAD L5 RN F M % o,

xRV EORZORE EOET LR,
Hr AW BEOBE L ICIEBREN hro 2 b
o, EEERRE FBNBEERLOMUE/RROT
WEE R 1 OEPEE O, ZEOHEMMEDFEH R/ E
% 5Sc=0017 (FIYaE e =493, HHBFRER =099)
L7z Dbds, REMZZ2M L RICE L T, 4
ZREEICETARIOKEEEEMT ST L 2R
ELzEEZONS.

Sk, BEHORKICET MG (HAOEHEER A
L) RERTARIMELE LT, ZOEBHKRE SEEK
DEFERE Sc 200174 LT, HROKE EZBIE
L-BIcm g2 iy 5 2 T, X ) AOHMEBRIE
WBHEDERDTTREL 20 5 L BbS.

5. EHEMNBEERD : THNAZX SEBOFMEIC
BAd ZHREEERR

INFT,EZRTIALE 25T TT7 497 A (CG)
BT AHROKE S1F, WHOLFANCES  HE
BRBELI N> TREL Tz, £ 250, EBH
BEER I BLIUTI2r0 0L LH I, AMIZIZ
BN D D0IZ, FORESIBEGOREE L
WWEEICRLS.

FITC, RMETRELALEBORE SEHEE A
T, HROBPEININTHRESEFBWLKRE SITE
ELTHOMERL7zBEDS, EROBEID S L) E
BEOMEBZR(EPITORES)NITENT EERFEL 7.

BEY : FEMAS SEKTAVT, HRoOKES%
IEIE LT AR L 72 BHEAS, TEROD B TERI L
WX HMHE LD BEEOMBEBRIENZ EERFD
%% lLECd A 2 & THREET 5.

BERE  EEREN A EO0mA 23 F TORFE
104.



B LHEBEICH DN RORRADORESIEDC IV 2T T T4 v 7 ADER

Horizontal Distance Between The Center of The Spheres : Hd = 20cm
Hd = 20cm
—

Sphere C VD = 300cm
Sphere B_VD = 200cm

Sphere A
T Viewing Distance : VD = 100cm

Sight Direction

O Viewpoint
Figure 7 (1) Mesurement of the relative apparent target
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Figure 7 (2) The position of spheres used for making
computer graphics.
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